The motion and deformation of a spherical elastic capsule freely suspended in a simple 10 shear flow is studied numerically, focusing on the effect of the internal-to-external 
Introduction
devoid of bending resistance, but the post-buckling behaviour cannot be computed 37 with such a model. 38 The effect of the viscosity contrast η = 1 on the deformation of a spherical capsule membrane and on the tendency towards buckling has never been studied. 43 It is the objective of this paper to show how the viscosity contrast influences the 44 motion and deformation of a capsule suspended in a simple shear flow. The elastic 45 tension distribution in the membrane will also be studied in detail, and we will show 46 that the retarding effect of the internal liquid motion has a strong influence on the 47 membrane mechanics. Indeed, for large-enough viscosity contrasts, it appears that the 48 membrane is undergoing compression over half of its surface area. 49 In § 2, the problem is briefly outlined. We then present the influence of the viscosity 50 ratio on the capsule deformation and orientation and show the existence of two 51 asymptotic regimes for low and high viscosity ratios. The elastic tension distribution 52 in the membrane is then computed and the tendency towards buckling is discussed. that are evaluated on the ellipsoid of inertia of the deformed shape (figure 1): The finite-element method, used to solve the equilibrium of the membrane
provides the value of the load q exerted by the fluids on the membrane.
97
The boundary integral formulation for the three-dimensional motion of the internal 98 and external fluids can be written as
where v(x) is the velocity of the membrane point located at x, and r = y − x. The 
The range of validity of the first-order prediction decreases when η increases, although 127 the deformation is smaller at high than at low viscosity ratios. This is due to the fact did not depend on Ca and that the orientation angle decreased with both Ca and η:
The deformation is plotted as a function of η in figure 3(a). It appears that when 
High shear compression

186
As Ca increases further, τ min starts to decrease and eventually becomes negative.
187
Contrary to the previous case, this decrease is linked to the appearance of a given stretch ratio, the effective area dilation modulus is smaller for an NH membrane 273 than for an Sk membrane. The NH capsule therefore needs to be more elongated for 274 the negative tensions to subside at the equator. We also find that, for a given η < η c , 
